K-Ras promotes the non-small lung cancer cells survival by cooperating with sirtuin 1 and p27 under ROS stimulation.
Cigarette smoking might lead to lung cancer. However, the related signaling pathways at molecular level remained unknown until now. In this study, we studied the signaling processes associated between tobacco exposure and lung cancer. First, we detected and validated pathway-specific gene expression at bronchial epithelium. These proteins reflected the activation of signaling pathways relevant to tobacco exposure, including ATM, BCL2, GPX1, K-Ras, IKBKB, and SIRT1. Tobacco smoking was simulated via reactive oxygen species (ROS) pathway. ROS not only arrested cell cycle at G1/S stage but also increased expressions of Sirt1 and p27. Further studies showed that the expression of p27 was dependent on ERK1/2 activation, and p27 itself could halt cell cycle by inhibiting the activation of CDKs. Moreover, activation of K-Ras, the key regulator of Ras/ERK pathway, was tightly regulated by enzyme activity of Sirt1. Deacetylation of K-Ras by Sirt1 increased the transformation of Ras-GTP to Ras-GDP, promoting the activation of downstream of ERK1/2. In reverse, Ras/ERK pathway could also regulate Sirt1 transcription. In conclusion, inhibition of Sirt1 may be an effective strategy for the prevention of tumor progression in high-risk patients or as a therapeutic strategy in established tumors.